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Abstract
We analyze the dynamic interactions between commodity prices and output growth of the 
seven biggest Latin American exporters: Argentina, Brazil, Colombia, Chile, Mexico, Peru 
and Venezuela. Using a novel defi nition of Markovswitching impulse response functions, 
we fi nd that the response of their respective output growth to commodity price shocks 
is time-dependent, size-dependent and sign-dependent. Overall, the major evidence 
of asymmetries in output growth responses occurs when commodity price shocks lead 
to regime shifts. Accordingly, we consider that the design of optimal counter-cyclical 
stabilization policies in this region should take into account that the reactions of economic 
activity vary considerably across business cycle regimes.
Keywords: commodities, business cycle, non linearities.
JEL classifi cation: F44 y E32.
Resumen
En el trabajo analizamos las interacciones entre el precio de las materias primas y el 
crecimiento del PIB en siete grandes países exportadores de América Latina: Argentina, 
Brasil, Colombia, Chile, México, Perú y Venezuela. Usando una nueva defi nición de funciones 
de impulso-respuesta no lineales en procesos de cadenas de Markov, encontramos que 
las respuestas de las tasas de crecimiento del PIB en cada país a los shocks de precios 
dependen del momento en que se produzcan los shocks, del tamaño de los shocks y del 
signo del shock. La mayor evidencia de asimetrías se observa cuando el shock de precios 
produce un cambio de régimen en la serie. Por ello, concluimos que el diseño de las políticas 
contracíclicas óptimas debería tener en cuenta que las reacciones de la actividad económica 
dependen de manera fundamental de los posibles cambios de ciclo derivados de los shocks.
Palabras clave: precio materias primas, funciones de impulso-respuesta no lineales, 
economías emergentes.
Códigos JEL: F44 y E32.
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,QWURGXFWLRQ

 7KH  JOREDO GRZQWXUQ KDV VKRZQ WKH /DWLQ $PHULFD¶V FRQWLQXLQJ
GHSHQGHQFH RQ SULPDU\ FRPPRGLWLHV %HWZHHQ  DQG  /DWLQ $PHULFD
&RXQWULHV /$& EHQHILWHG JUHDWO\ RI WKH PRUH SHUVLVWHQW DQG LQWHQVH LQFUHDVH LQ
SULPDU\ FRPPRGLWLHV VLQFH WKH HLJKWLHV 7KLV SHULRG FRUUHVSRQGVZLWK TXDUWHUO\*'3
JURZWKUDWHVVLWXDWHGVWHDGLO\DERXWIRUWKHPDMRU/$&$VGRFXPHQWHGLQ)LJXUH
HYHQ LQ WKH PLGGOH RI WKH  ZRUOGZLGH UHFHVVLRQ VRPH /$& VWLOO SUHVHQWHG
UHODWLYHO\ KLJK JURZWK UDWHV ZKLOH FRPPRGLW\ SULFHV UHPDLQHG DW UHFRUG KHLJKWV
+RZHYHU WKH FROODSVH LQ FRPPRGLW\SULFHV LQPLG OHIW/$&FUXHOO\ H[SRVHG WR
WKH ZRUOG GHFOLQH LQ HFRQRPLF DFWLYLW\ 'XULQJ WKH LQWHUQDWLRQDO UHFHVVLRQ /$&
H[KLELWHGTXDUWHUO\JURZWKUDWHVWKDWZHUHIDUDZD\IURPWKHLUKLVWRULFDOUHFRUGV






RXWSXW WR FRPPRGLW\ SULFH FKDQJHV 6RPH UHFHQW SDSHUV KDYH SRLQWHG RXW WKHVH
QRQOLQHDU G\QDPLFV 5HJDUGLQJ WKH QRQOLQHDU GHYHORSPHQW RI WKH /$& HFRQRPLF
DFWLYLW\ -HU]PDQRZVNL  DQG 0LVDV DQG 5DPLUH]  VKRZHG WKDW RXWSXW
JURZWK LQ /$& DPRQJ RWKHUV FRXQWULHV YDULHV FRQVLGHUDEO\ DFURVV EXVLQHVV F\FOH
UHJLPHV DQG$UDQJR DQG0HOR  GHWHFWHG QRQOLQHDU EXVLQHVV F\FOH G\QDPLFV LQ
WKH LQGXVWULDO SURGXFWLRQ LQGLFHV RI %UD]LO &RORPELD DQG 0H[LFR 5HJDUGLQJ WKH
QRQOLQHDULWLHVRIFRPPRGLW\SULFHV&DVKLQ0F'HUPRWWDQG6FRWWDQG5HLW]DQG
:HVWHUKRII  IRXQG HPSLULFDO HYLGHQFH RI WKHLU F\FOLFDO GHYHORSPHQWV )LQDOO\
+DPLOWRQ  VXJJHVWHG WKDW WKH UHODWLRQ EHWZHHQ RXWSXW JURZWK DQG FRPPRGLW\
SULFHV LQ SDUWLFXODU RLO SULFHVZDV QRQOLQHDU DQG&HUUD DQG 6D[HQD  VWUHVVHG
WKDW GXPP\ YDULDEOHV UHSUHVHQWLQJ ILQDQFLDO FULVLVZHUH FUXFLDO WRPRGHOZLWK DQQXDO
SDQHO GDWD WKH DV\PPHWULF HIIHFWV RI D VHW RI H[SODQDWRU\ YDULDEOHV ZKLFK LQFOXGHG
FRPPRGLW\SULFHVRQRXWSXWJURZWK

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$FFRUGLQJ WR WKLV VWUDQGRI WKH OLWHUDWXUHZHSURSRVHD UHGXFHGIRUP0DUNRY
VZLWFKLQJ PRGHO WR H[DPLQH WKH QRQOLQHDU UHDFWLRQV RI RXWSXW JURZWK WR FRPPRGLW\
SULFH VKRFNV LQ WKH VHYHQ ODUJHVW /$& $UJHQWLQD %UD]LO &KLOH &RORPELD0H[LFR




KDQGOHPL[HG IUHTXHQFLHV TXDUWHUO\ DQGPRQWKO\ VHULHV DQG UDJJHG HQGV LQGLFDWRUV
WKDWVWDUWODWHURUHQGVRRQHUWKDQWKHUHVWDQGSHUPLWVHQODUJLQJWKHRULJLQDOVHULHVRI
*'3 LQ WKRVH FRXQWULHV ZLWK VKRUW WLPH VHULHV:H VKRZ WKDW WKH HVWLPDWHV DUH YHU\
DFFXUDWH

6HFRQGZH XVH VHYHUDO W\SHV RI FRPPRGLW\ SULFH LQGLFHVZKLFK UHLQIRUFH WKH
UHVXOWV REWDLQHG LQ WKH HPSLULFDO DQDO\VLV :H VWDUW WKH DQDO\VLV ZLWK WKH JHQHUDO
FRPSRVLWH LQGLFHV RI0RRG\V DQG RI7KH(FRQRPLVW DQG LWV GLVDJJUHJDWLRQ LQ )RRG










JURZWK DQGFRPPRGLW\ SULFHV JURZWKE\ HPSOR\LQJ WKHERXQG WHVWRI+DQVHQ 




DQG*UDQJHU  DQG 6WRFN DQG:DWVRQ  DQG QRQOLQHDU %LHUHQV  DQG
*DEULHO 3VDUDGDNLV DQG 6ROD  FRLQWHJUDWLRQ WHFKQLTXHV 2XU DQDO\VLV IDLOV WR
GHWHFW D ORQJWHUP UHODWLRQ EHWZHHQ RXWSXW DQG FRPPRGLW\ SULFHV ZKLFK FRXOG EH
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LQWHUSUHWHG DV HYLGHQFH LQ IDYRXU RI FRQVLGHULQJ WKH VKRFNV WR FRPPRGLW\ SULFHV DV
KDYLQJRQO\WUDQVLWRU\HIIHFWVRQ/DWLQ$PHULFDQRXWSXWV

)RXUWK WR H[DPLQH WKH SRWHQWLDO QRQOLQHDULWLHV LQ WKH WUDQVPLVVLRQ RI VKRFNV
IURP FRPPRGLW\ SULFHV WR RXWSXW ZH FRQVLGHU D QRYHO H[WHQVLRQ RI WKH 0DUNRY
VZLWFKLQJ LPSXOVH UHVSRQVHV WKDW DYRLGV VRPH GUDZEDFNV RI SUHYLRXV SURSRVDOV
&RQWUDU\ WR (KUPDQQ (OOLVRQ DQG 9DOOD  ZKR SURSRVH UHJLPHGHSHQGHQW
UHVSRQVHVDQGWR.DUDPHZKRVXSSRVHVWKDWWKHUHJLPHDWWKHWLPHRIWKHVKRFN
LV NQRZQ ZLWK SUREDELOLW\ RQH RXU LPSXOVH UHVSRQVHV DUH FDOFXODWHG DW DQ\ SRLQW LQ
KLVWRU\+HQFHWKHFDVHRIUHJLPHGHSHQGHQWUHVSRQVHVDQGWKHFDVHZKHUHWKHVKRFNV
RFFXU LQ D SDUWLFXODU UHJLPHEHFRPH VSHFLDO FDVHV RI RXUPHWKRG ,Q WKLV FRQWH[W WKH
SDSHU FDQ DOVR EH YLHZHG DV D PHWKRGRORJLFDO H[WHQVLRQ RI WKH OLWHUDWXUH RQ
QRQOLQHDULWLHVLQXQLYDULDWHWLPHVHULHVRIRXWSXWJURZWKDQGFRPPRGLW\SULFHJURZWKWR
WKH PXOWLSOH HTXDWLRQ FDVH ZKHUH WKH HYROXWLRQ RI WKH EXVLQHVV F\FOHV LV GHWHUPLQHG
HQGRJHQRXVO\

8VLQJ RXU 0DUNRYVZLWFKLQJ LPSXOVH UHVSRQVHV ZH REWDLQ WKDW DOWKRXJK
FRPPRGLW\SULFHVKRFNVFRQVLVWHQWO\VKRZSURF\FOLFDOEHKDYLRUUHJDUGOHVVWRWKHPRGHO
XVHG LQ WKH DQDO\VLV WKH UHVXOWV KLJKO\ VXSSRUW WKH K\SRWKHVLV WKDW WKH UHVSRQVHV DUH
QRQOLQHDU:HILQGWKDWRXWSXWUHDFWLRQVWRFRPPRGLW\SULFHVKRFNVDUHVLJQGHSHQGHQW
VLQFHWKHUHDFWLRQVWRSRVLWLYHVKRFNVGRQRWPLUURUWKRVHIURPQHJDWLYHVKRFNV:HDOVR
ILQG WKDW WKH UHVSRQVHVDUHVL]HGHSHQGHQWVLQFH WKH\DUHVFDOHGE\IDFWRUVKLJKHU WKDQ
SURSRUWLRQDO IRU ODUJHU VKRFNV)LQDOO\ZH ILQG WKDW WKH UHVSRQVHV DUH WLPHGHSHQGHQW





2XU UHVXOWV OHDG WR GUDPDWLFDOO\ LPSRUWDQW SROLF\ LPSOLFDWLRQV 3ROLF\ PDNHUV
VKRXOGUHVSRQGDV\PPHWULFDOO\ WRSRVLWLYHYHUVXVQHJDWLYHFRPPRGLW\SULFHVKRFNVRI
WKHVDPHVL]HWKH\VKRXOGQRWDGRSWSURSRUWLRQDOUHDFWLRQVWRVKRFNVRIGLIIHUHQWVL]HV
DQG WKH\ VKRXOG UHDFWGLIIHUHQWO\ WR VLPLODU FRPPRGLW\SULFH VKRFNVZKHQ WKH\ DIIHFW
/$&LQGLIIHUHQWSKDVHVRIWKHLUEXVLQHVVF\FOHV

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7KHSDSHULVVWUXFWXUHGDVIROORZV6HFWLRQSUHVHQWVWKHSUHOLPLQDU\DQDO\VLVRI
GDWD6HFWLRQH[DPLQHVWKHFRLQWHJUDWLRQUHODWLRQVKLSVEHWZHHQRXWSXWDQGFRPPRGLW\







$OWKRXJK UHDO *'3 LV XVXDOO\ DGRSWHG DV WKH VLQJOH EHVW PHDVXUH RI QDWLRQDO
DJJUHJDWH HFRQRPLF GHYHORSPHQWV WKH WLPH VHULHV DQDO\VHV RI /$& RXWSXW JURZWKV
H[KLELW VHYHUDO HPSLULFDO SUREOHPV )RUPRVW FRXQWULHV WKH VHULHV DUH WRR VKRUW VLQFH
WKH\XVXDOO\VWDUWDWWKHEHJLQQLQJRIWKHQLQHWLHV,QDGGLWLRQWKH\DUHRQO\DYDLODEOHDW
TXDUWHUO\ IUHTXHQFLHVZKLFKPDNHLWGLIILFXOW WKHFRPSDULVRQZLWKPRQWKO\ WLPHVHULHV
VXFKDVFRPPRGLW\SULFHV

7ZR VROXWLRQV KDYH EHHQ SURSRVHG LQ WKH OLWHUDWXUH RQ /$& EXVLQHVV F\FOH
DQDO\VHV7KHILUVWVROXWLRQDGRSWHGIRUH[DPSOHE\$UDQJRDQG0HORFRQVLVWV
RQXVLQJPRQWKO\ VHULHVRI HFRQRPLF DFWLYLW\ VXFKDV LQGXVWULDO SURGXFWLRQ ,W KDV WKH




PRQWKO\ WLPH VHULHV E\ HPSOR\LQJ DSSUR[LPDWH IDFWRUPRGHOV+RZHYHU WKH\ UHTXLUH
EDODQFHG SDQHOV DQG WKHLU PHWKRG LJQRUHV WKH LQIRUPDWLRQ FRQWDLQHG LQ TXDUWHUO\
LQGLFDWRUVVXFKDVUHDO*'3,QDGGLWLRQDOWKRXJKWKHVHLQGLFHVDUHFRPSXWHGDVOLQHDU
FRPELQDWLRQVRIPHDQLQJIXOHFRQRPLFLQGLFDWRUVWKHIDFWWKDWWKH\DUHQRWUHODWHGZLWK





PRQWKO\ IUHTXHQFLHV E\ XVLQJ WKH PRQWKO\ LQIRUPDWLRQ FRQWHQW RI VHYHUDO HFRQRPLF
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/HWXVDVVXPH WKDW*'3DQG WKHPRQWKO\ LQGLFDWRUVZHUHDYDLODEOHDWPRQWKO\
IUHTXHQFLHV DQG REVHUYHG ZLWKRXW PLVVLQJ GDWD /HW W\  DQG WJ EH WKH TXDUWHUO\ DQG
PRQWKO\ JURZWK UDWHV RI *'3 UHVSHFWLYHO\ $FFRUGLQJ WR 0DULDQR DQG 0XUDVDZD










 −−−− ++++= WWWWWW JJJJJ\ 
/HW W] EH WKH NYHFWRU RI PRQWKO\ JURZWK UDWHV RI WKH LQGLFDWRUV XVHG LQ WKH
PRGHO  1RZ OHW XV DVVXPH WKDW WKH PRQWKO\ JURZWK UDWHV RI *'3 DQG WKH VHW RI
LQGLFDWRUVDGPLWDIDFWRUPRGHO,QWKLVFDVHHDFKYDULDEOHFDQEHZULWWHQDVWKHVXPRI
WZR VWRFKDVWLF FRPSRQHQWV D FRPPRQ FRPSRQHQW WI  ZKLFK UHSUHVHQWV WKH RYHUDOO
EXVLQHVV F\FOH FRQGLWLRQV DQG DQ LGLRV\QFUDWLF FRPSRQHQW ZKLFK UHIHUV WR WKH
SDUWLFXODU G\QDPLFV RI WKH VHULHV7R GHILQH WKH G\QDPLF SURSHUWLHV RI WKHPRGHO WKH
XQGHUO\LQJEXVLQHVVF\FOHFRQGLWLRQVDUHDVVXPHGWRHYROYHZLWK$5SG\QDPLFV
 WSWSWW HIII +++= −−   ρρ 
ZKHUH ( )a HW L1H σ 7KHHYROXWLRQRI*'3PRQWKO\JURZWKUDWHLVDVVXPHGWRGHSHQG
OLQHDUO\ RQ IW DQG RQ LWV LGLRV\QFUDWLF G\QDPLF FRPSRQHQW JWX  ZKLFK HYROYHV DV DQ
$5SSURFHVV
 JWWJW XIJ += β 
 JWJ SWJSJWJJW XGXGX ε+++= −−   
ZKHUH ( )a JJW L1 σε  ,Q DGGLWLRQ LW LV DVVXPHG WKDW WKH N PRQWKO\ LQGLFDWRUV FDQ EH
H[SUHVVHG LQ WHUPV WKH FRPPRQ IDFWRU DQG WKH LGLRV\QFUDWLF FRPSRQHQWV WKDW DUH
DXWRUHJUHVVLYHSURFHVVHVRISRUGHUV
 LWWLLW XI] += β 
 LWL SWLSL TWLLW XGXGX ε+++= −−   
ZKHUH ( )a LLW L1 σε  DQG L   «N )LQDOO\ DOO WKH VKRFNV WH  JWε  DQG LWε  DUH
DVVXPHGWREHPXWXDOO\XQFRUUHODWHGLQFURVVVHFWLRQDQGWLPHVHULHVGLPHQVLRQV6WDWHG
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TXLWH XQUHDOLVWLF 0DULDQR DQG 0XUDVDZD  VKRZ WKDW WKH V\VWHP RI HTXDWLRQV
VWDWHG LQ WKH$SSHQGL[ DV LI DOO WKH WLPH VHULHVZKHUH DOZD\V REVHUYHG UHPDLQV YDOLG
ZLWKPLVVLQJ GDWD DIWHU D VXEWOH WUDQVIRUPDWLRQ 7KHVH DXWKRUV SURSRVH WR UHSODFH WKH
PLVVLQJREVHUYDWLRQVZLWKUDQGRPGUDZVIURPDGLVWULEXWLRQWKDWFDQQRWGHSHQGRQWKH
SDUDPHWHU VSDFH RI WKH .DOPDQ ILOWHU 6NLSSLQJ GHWDLOV WKLV PHWKRG SHUPLWV DOO WKH
PDWULFHV WREHFRQIRUPDEOH OHDYLQJ WKH OLNHOLKRRGXQFKDQJHGXS WRDVFDOHZKLOH WKH






VLGH 3HUVRQDO 'LVSRVDEOH ,QFRPH ZKLFK DUH FRPELQHG ZLWK DQ HPSOR\PHQW VHULHV
(PSOR\PHQW LQ QRQDJULFXOWXUDO VHFWRUV WR FUHDWH DQ LQGLFDWRU RI HFRQRPLF DFWLYLW\
)ROORZLQJWKHLUSURSRVDO7DEOHSUHVHQWVWKHVHDVRQDOO\DGMXVWHGVHULHVXVHGIRUHDFK
/DWLQ $PHULFDQ FRXQWU\ DQG WKH VDPSOH SHULRG LQ ZKLFK HDFK VHULHV LV DYDLODEOH 7R
DYRLGXQLW URRWSUREOHPVTXDUWHUO\ VHULHVDUHXVHG LQTXDUWHUO\JURZWK UDWHV0RQWKO\
VHULHVDUHXVHG LQDQQXDOJURZWKUDWHV WRGLPLQLVK WKHHIIHFWVRIVHDVRQDOSDWWHUQVDQG
QRLV\ VLJQDOV'XH WR GDWD DYDLODELOLW\ FRQVWUDLQWVZH XVH8QHPSOR\PHQW LQVWHDG RI




7DEOHSUHVHQWV WKHPD[LPXP OLNHOLKRRGHVWLPDWHVRI WKH ORDGLQJ IDFWRUV  Jβ 






















RI EXVLQHVV F\FOHV 7KH ILJXUHV RI *'3V TXDUWHUO\ JURZWK UDWHV ZKLFK DUH LVVXHG
TXDUWHUO\DUHFRQYHUWHGWRPRQWKO\REVHUYDWLRQVDQGWKHWLPHVHULHVDUHH[WHQGHGWRWKH
ODUJHU H[WHQVLRQ RI WKH ORQJHVW DYDLODEOH VHULHV ,Q DFFRUGDQFH ZLWK WKH PHWKRGRORJ\
HPSOR\HG LQ WKLV SDSHU WKH .DOPDQ ILOWHU DQFKRUV PRQWKO\ HVWLPDWHV WR DFWXDO *'3
JURZWKZKHQWKLVLVREVHUYHG+HQFHIRUWKRVHPRQWKVZKHUH*'3LVNQRZQWKHDFWXDO




$V D ODVW UHPDUN LQ WKLV VHFWLRQ LW LV ZRUWK GHVFULELQJ WKH WLPH VHULHV RI
FRPPRGLW\SULFHVXVHGLQWKHSDSHU:HVWDUWHGWKHDQDO\VLVZLWKWKHJHQHUDOFRPSRVLWH
LQGLFHVRI0RRG\VDQGRI7KH(FRQRPLVWDQGLWVGLVDJJUHJDWLRQLQ)RRG1RQIRRGDQG




FRXQWULHV DW GLIIHUHQW SHULRGV RI WLPH JHQHUDO FRPSRVLWH LQGLFHVPLJKW QRW EH D JRRG

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PHDVXUH VLQFH WKH NH\ FRPPRGLWLHV IRU SDUWLFXODU FRXQWULHVPD\ FKDQJH VLJQLILFDQWO\
DFURVVWLPH7RRYHUFRPHWKLVSRWHQWLDOGUDZEDFNZHDOWHUQDWLYHO\XVHLQWKHDQDO\VLV
WKH FRXQWU\VSHFLILF PHDVXUHV RI FRPPRGLW\ H[SRUW DQG LPSRUW SULFHV FRPSXWHG E\
&XQKD 3UDGD DQG 6LQQRWW  7KHVH SULFH LQGLFHV SHULRGLFDOO\ UHFDOFXODWH
FRPPRGLW\ ZHLJKWV DQG WKHUHIRUH UHIOHFW FKDQJHV LQ WKH FRXQWU\¶V WUDGH IORZV DQG
H[SRUWVVWUXFWXUH)LJXUHVKRZV WKHFRXQWU\VSHFLILFDQG)LJXUHVKRZV WKHJHQHUDO
FRPSRVLWH LQGLFHV LQ TXDUWHUO\ JURZWK UDWHV$OWKRXJK WKHVH VHULHV DUH SRWWHG IRU WKH





 7KH DQDO\VLV RI RXWSXW UHVSRQVHV WR FRPPRGLW\ SULFH VKRFNV LV GHYHORSHG LQ
WKUHH VWDJHV )LUVW ZH H[DPLQH WKH ORQJUXQ UHODWLRQVKLSV EHWZHHQ RXWSXW DQG
FRPPRGLW\ SULFHV 6HFRQG ZH SRLQW RXW WKDW WKH G\QDPLFV RI WKHVH WLPH VHULHV DUH





$QDO\]LQJ WKH LI VLJQLILFDQW VLJQ RI WKH ORQJWHUP HIIHFWV RI VKRFNV WR
FRPPRGLW\SULFHVDPRQJRWKHUH[WHUQDOIDFWRUVRQWKHHFRQRPLFDFWLYLW\RI/$&KDV
EHHQ WKH VRXUFHRIPDQ\GHEDWHV2Q WKHRQHKDQG DGURS LQ FRPPRGLW\SULFHVPD\
OHDGWRLQFUHDVHWKHUHDOH[FKDQJHUDWHDQGFRQVHTXHQWO\WRLQFUHDVHDJJUHJDWHGHPDQG
DQG LQFRPH 2Q WKH RWKHU KDQG LI WKH LQVWLWXWLRQDO HQYLURQPHQW RI D FRXQWU\ LV QRW
DGHTXDWH WKH FRXQWU\ FDQ IDOO LQ UHQW VHHNLQJZKLFK FRXOGQHJDWLYHO\ DIIHFW WKH ORQJ







 4XDUWHUO\ JURZWK UDWHV RI FRPPRGLW\ SULFHV DUH UHTXLUHG WR GHYHORS D EDODQFHG FRPSDULVRQ ZLWK
TXDUWHUO\JURZWKUDWHVRIQDWLRQDORXWSXWV
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7DEOHGLVSOD\VWKHWHVWVWDWLVWLFVIRUIRXUDOWHUQDWLYHFRLQWHJUDWLRQWHVWV7KHILUVWWHVWLV
WKHZHOONQRZQ(QJOH DQG*UDQJHU  FRLQWHJUDWLRQ WHVW IRUZKLFK WKHQXOO RIQR
FRLQWHJUDWLRQ LV UHMHFWHG LI WKH VWDWLVWLFV DUH ORZHU WKDQ  7KH VHFRQG WHVW LV WKH




+RZHYHU WKHVH OLQHDU PHWKRGV PD\ IDLO WR GHWHFW FRLQWHJUDWLRQ GXH WR
PLVVSHFLILFDWLRQSUREOHPVZKHQ WKHQDWXUHRI WKH DGMXVWPHQWSURFHVV LV QRQOLQHDU7R
RYHUFRPH WKLV SRWHQWLDO SUREOHP WKH WKLUG SDQHO RI 7DEOH  DOVR LQFOXGHV WKH
QRQSDUDPHWULF FRLQWHJUDWLRQ DQDO\VLV DGYRFDWHG E\ %LHUHQV  ZKRVH UHVXOWV DUH
LQGHSHQGHQW RI WKH GDWDJHQHUDWLQJ SURFHVV GXH WR WKH QRQSDUDPHWULF QDWXUH RI WKLV
DSSURDFK ,Q WKLVFDVH WKHQXOORIQRFRLQWHJUDWLRQ LV UHMHFWHG LI WKHVWDWLVWLF LVJUHDWHU
WKDQWKHFULWLFDOYDOXHRI)LQDOO\WKHODVWSDQHORIWKHWDEOHUHSRUWWKHVWDWLVWLFV
RI WKH0DUNRYVZLWFKLQJ FRLQWHJUDWLRQ WHVW SURSRVHG E\*DEULHO 3VDUDGDNLV DQG 6ROD




'RXEWOHVV WKH UHVXOWRQFRLQWHJUDWLRQDQDO\VLV LV WKDW WKHQXOOK\SRWKHVLVRIQR
FRLQWHJUDWLRQDQGWKDWWKHQXOORIQRFRPPRQVWRFKDVWLFWUHQGVFDQQRWEHUHMHFWHGDW
$OPRVWXQLIRUPO\ WKH WHVW VWDWLVWLFV OLH LQ WKHQRQ UHMHFWLRQDUHDV IRU DOO FRXQWULHV DOO
SULFHV DQG DOO PHWKRGV HPSOR\HG LQ WKLV DQDO\VLV $FFRUGLQJ WR WKHVH UHVXOWV ZH
FRQFOXGH WKDW WKH UHODWLRQ EHWZHHQ FRPPRGLW\ SULFHV DQG RXWSXW RQO\ FDSWXUHV
WHPSRUDU\ HIIHFWV 7KLV FRXOG EH LQWHUSUHWHG DV HYLGHQFH LQ IDYRXU RI FRQVLGHULQJ WKH












GRZQWXUQV DV LQ WKHPLG QLQHWLHV LQ$UJHQWLQD DQG0H[LFR RU LQ WKH ODVW SDUW RI WKH







EXUGHQVRPHDQG WKHUH DUHPXFK OHVV VWDWLVWLFDO UHVXOWV DYDLODEOH IRUQRQOLQHDUPRGHOV




WKH UHJLPH VZLWFKLQJ PRGHO SURSRVHG E\ +DPLOWRQ  )ROORZLQJ KLV VHPLQDO
SURSRVDO ZH DVVXPH WKDW WKH VZLWFKLQJPHFKDQLVP RI D WLPH VHULHV DW WLPH W ZW LV











ZKHUH a ZZW LLG1 σε 7KHQRQOLQHDUEHKDYLRXURIWKHWLPHVHULHVLVJRYHUQHGE\ WVF 
ZKLFK LVDOORZHG WRFKDQJHZLWKLQHDFKRI WKH WZRGLVWLQFW UHJLPHV =WV DQG =WV 
7KH 0DUNRYVZLWFKLQJ DVVXPSWLRQ LPSOLHV WKDW WKH WUDQVLWLRQ SUREDELOLWLHV DUH
LQGHSHQGHQWRQWKHLQIRUPDWLRQVHWDWW −Wχ DQGRQWKHEXVLQHVVF\FOHVWDWHVSULRUWR
W$FFRUGLQJO\WKHWUDQVLWLRQSUREDELOLWLHVIURPVWDWHLWRVWDWHMDUH
 ( ) ( ) LMWWWWWW SLVMVSKVLVMVS ======= −−−−   χ 
7KH PD[LPXP OLNHOLKRRG HVWLPDWHV RI SDUDPHWHUV ZKLFK DUH REWDLQHG E\
UHJUHVVLQJWKHWLPHVHULHVRQDVZLWFKLQJPHDQDUHUHSRUWHGLQ7DEOH2YHUDOOWKH\

$FFRUGLQJ WR WKHUHVXOWVRI&DPDFKRDQG3HUH]4XLURV ZHGRQRWQHFHVVDULO\QHHG WR LQFOXGH
ODJV LQ WKHG\QDPLFVRI WKHVKRFNVEHFDXVH WKH0DUNRYVZLWFKLQJVSHFLILFDWLRQPD\DFFRXQW IRUDOO WKH
WLPHVHULHVDXWRFRUUHODWLRQ
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VKRZ WKDW LQ WKH UHJLPH UHSUHVHQWHG E\ =WV  WKH DYHUDJH JURZWK UDWH LV SRVLWLYH
HVWLPDWHVUDQJHIURPWRIRURXWSXWDQGWRIRUSULFHVVRZHFDQ
LQWHUSUHW WKLV UHJLPH DV WKH H[SDQVLRQ SHULRG %\ FRQWUDVW ZLWK WKH H[FHSWLRQ RI WKH
FRXQWU\VSHFLILFSULFHRI9HQH]XHODWKHDYHUDJHLVQHJDWLYHHVWLPDWHVJRIURPWR
IRURXWSXWDQGIURPWRIRUSULFHVLQWKHUHJLPHUHSUHVHQWHGE\ =WV 
VR ZH FDQ LQWHUSUHW WKLV UHJLPH DV WKH UHFHVVLRQ SHULRG ,Q DGGLWLRQ HDFK UHJLPH LV
KLJKO\SHUVLVWHQWZLWKHVWLPDWHGSUREDELOLWLHVRIRQHUHJLPHEHLQJIROORZHGE\WKHVDPH





:LWKLQ UHJLPHVZLWFKLQJ PRGHOV WHVWLQJ IRU QRQOLQHDULWLHV FRQVLVWV RQ WHVWLQJ
WKH QXOO K\SRWKHVLV RI RQH VWDWH DJDLQVW WKH DOWHUQDWLYH RI WZR 7KHVH WHVWV DUH QRW
VWUDLJKWIRUZDUGGXHWRWKHSUHVHQFHRIQXLVDQFHSDUDPHWHUVXQGHUWKHQXOOZKLFKOHDGV
WKH VWDQGDUG DV\PSWRWLF QRW WR EH YDOLG7R RYHUFRPH WKLV GUDZEDFN+DQVHQ 
SURSRVHVDERXQGVWHVWWKDWLVYDOLGLQVSLWHRIWKHVHGLIILFXOWLHV,QSDUWLFXODUWKLVDXWKRU
VKRZV WKDW WKH OLNHOLKRRG UDWLR WHVW VWDWLVWLF IRU WKH QXOO K\SRWKHVLV RI RQH VWDWH LV WKH






RSWLPDO WHVW WR H[DPLQH ZKHWKHU WKH SDUDPHWHUV RI D PRGHO FKDQJH DFFRUGLQJ WR
0DUNRYVZLWFKLQJ G\QDPLFV 7KH DGYDQWDJH RI WKLV WHVW LV WKDW LW RQO\ UHTXLUHV
HVWLPDWLQJWKHPRGHOXQGHUWKHQXOOK\SRWKHVLVZKHUHWKHSDUDPHWHUVDUHFRQVWDQW7DEOH
 DOVR VKRZV WKH HPSLULFDO SYDOXHV ZKLFK DUH FRPSXWHG IURP  LWHUDWLRQV IRU D
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GHYHORS D WZRIROG H[HUFLVH ZH WHVW IRU QRQOLQHDU UHODWLRQV DQG ZH FRPSXWH UROOLQJ
OLQHDULPSXOVHUHVSRQVHV

,Q WKH ILUVW DQDO\VLV ZH H[DPLQH WKH SRWHQWLDO DV\PPHWULHV LQ WKH PDUJLQDO
HIIHFWVRISULFH FKDQJHV WRRXWSXWG\QDPLFV)RU WKLVSXUSRVH WKH IOH[LEOH IUDPHZRUN
SURSRVHGE\+DPLOWRQFRQVWLWXWHVDQLGHDOVWDUWLQJSRLQWVLQFHLWSHUPLWVDEURDG
FKDQJH RI QRQOLQHDU DOWHUQDWLYHV /HW \W EH WKH VHULHV RI RXWSXW JURZWK OHW πW EH WKH
YHFWRU RI H[SODQDWRU\ YDULDEOHV ZKLFK PD\ LQFOXGH ODJV RI WKH VHULHV RI LQWHUHVW
H[RJHQRXV YDULDEOHV DQG WKHLU UHVSHFWLYH ODJV /HW ⊗  EH WKH HOHPHQW E\ HOHPHQW
SURGXFW 6NLSSLQJ WHFKQLFDO GHWDLOV WKH PHWKRG LV EDVHG RQ HVWLPDWLQJ WKH IOH[LEOH
VHPLSDUDPHWULFPRGHO
 ( ) ( ) WWWWWW P[ED[\ νπθλεμ +⊗++=+= 
 
ZKHUH a νσν LLG1W DQGθ  LVDYHFWRURISDUDPHWHUV WKDWJRYHUQVWKHFXUYDWXUHRI
WKH QRQOLQHDU IXQFWLRQ P 7KH SDUDPHWHU λ PDUNV WKH GHJUHH RI QRQOLQHDULW\ LQ WKH
WUDQVPLVVLRQ RI VKRFNV πW LQWR RXWSXW JURZWK $FFRUGLQJO\ WKH RWKHU QDWXUDO WHVW RI
QRQOLQHDULW\ZRXOGEHEDVHGRQWHVWLQJWKHQXOOK\SRWKHVLVWKDWλ +DPLOWRQ
VKRZV WKDW WKH DV\PSWRWLF UHJDUGLQJ WKLV WHVW LV QRW VWDQGDUG GXH WR WKH SUHVHQFH RI




2XU UHVXOWVGLIIHUV IURP&DVKLQHW DO ZKR IRXQG OLWWOHHYLGHQFHRID UHODWLRQVKLSEHWZHHQ WKH
1%(5 UHIHUHQFHG F\FOHV LQ WKH86DQG F\FOHV LQ FRPPRGLW\SULFHV7KH UHDVRQV IRU WKHGLVFUHSDQFLHV
FRXOGSUHVXPDEO\EHUHODWHG WR WKH IDFW WKDWZHDQDO\]H/$&EXVLQHVVF\FOHVDQG WKDWZHXVHGLIIHUHQW
DSSURDFKHVWRFKHFNIRUWKHSRWHQWLDOQRQOLQHDULWLHVLQFRPPRGLW\SULFHV

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IRU QRQOLQHDULWLHV RI GLIIHUHQW QDWXUH LW GRHV QRW VSHFLILFDOO\ DGGUHVV WKH SRWHQWLDO








7R LOOXVWUDWH WKH LPSRUWDQFH RI FRQVLGHULQJ WLPHYDU\LQJ UHVSRQVHV )LJXUH 
OHIWKDQGVLGH FKDUW GLVSOD\V WKH IRXU\HDUZLQGRZ UROOLQJ UHVSRQVHV RI$UJHQWLQHDQ
RXWSXW JURZWK WR RQHVWDQGDUGGHYLDWLRQ VKRFNV LQ LWV FRXQWU\VSHFLILF LQGH[ RI
FRPPRGLW\ SULFHV 7KH UHVSRQVHV DUH VXFFHVVLYHO\ FRPSXWHG IURP ELYDULDWH OLQHDU
9$5PRGHOVDVRXWSXWUHDFWLRQVWRSULFHVKRFNVKLWWLQJWKHHFRQRP\LQWKHPRQWKV
WKDWJRIURPWR$FFRUGLQJWRWKHILJXUHWKHLQVWDQWDQHRXVUHVSRQVHV
RIRXWSXWJURZWK WR FRPPRGLW\SULFH VKRFNVKDYHEHHQ UHVWULFWHG WREH ]HUREXW WKH\
H[KLELWKXPSVKDSHGSDWKVLQWKHIROORZLQJSHULRGV$WDIHZPRQWKVDIWHUWKHVKRFNV





ILUVW SDUW RI WKH VDPSOH WKH EUHDNSRLQW LV DERXW  DOWKRXJK DOO RI WKHQ DUH
FDOFXODWHGIURPVKRFNVRIWKHVDPHVL]HDQGVLJQ,QWHUHVWLQJO\WKHGLIIHUHQWIHDWXUHVLQ
WKHUHVSRQVHVDUHURXJKO\FRLQFLGHQWZLWKWKHWZRSKDVHVRIWKHEXVLQHVVF\FOHH[KLELWHG
E\ WKH $UJHQWLQHDQ RXWSXW JURZWK ULJKWKDQGVLGH FKDUW LQ WKHVH \HDUV 7KH ORZHU
UHVSRQVHV RI RXWSXW JURZWK WR SRVLWLYH FRPPRGLW\ SULFH VKRFNV UHIHU WR WKH SHULRG
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RXWSXWJURZWKWRFRPPRGLW\SULFHVKRFNVDUHVXEVWDQWLDOO\KLJKHUZKHQRXWSXWJURZWKV
ZHUH PXFK ORZHU RU HYHQ QHJDWLYH SHULRG  7KLV EXVLQHVV F\FOH






,PSXOVHUHVSRQVH IXQFWLRQV DUH WUDGLWLRQDO WRROVHPSOR\HG LQ WKH OLWHUDWXUH WR H[DPLQH
WKHSURSDJDWLRQRIVKRFNVWR[WLQWR\W7KH\FDQEHFRPSXWHGE\VLPXODWLQJWKHHIIHFWV
RIDVKRFNWR[WFDOOHG Wε RQWKHFRQGLWLRQDOIRUHFDVWRI\W,QOLQHDUPRGHOVWKHLPSXOVH
UHVSRQVH RI \W DW KRUL]RQ K WR VKRFNV LQ [W RI PDJQLWXGH δ FDQ EH GHILQHG DV WKH
HVWLPDWHGGLIIHUHQFHEHWZHHQWKHH[SHFWHGUHDOL]DWLRQVRI\WKDQGDEDVHOLQH³QRVKRFN´
VFHQDULR
( ) ( ) ( )KW\(WKW\(GK,5) +−=+= δε 
ZKHUH(•LVWKHH[SHFWDWLRQRSHUDWRU

















 7KHUHIRUH FRPPRGLW\ SULFH VKRFNV DUH UHVWULFWHG WR KDYH QR FRQWHPSRUDQHRXV LPSDFW RQ RXWSXW
JURZWK+RZHYHUZHFKHFNHGWKDWWKHUHVXOWVDUHTXDOLWDWLYHO\UREXVWWRRUGHULQJRXWSXWJURZWKODVW
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H[SDQVLRQDU\ UHVSRQVHV LQ RXWSXW ZKHUHDV QHJDWLYH FRPPRGLW\ SULFH VKRFNV DUH
IROORZHG E\ SHULRGV RI RXWSXW VORZGRZQV ,Q VRPH FRXQWULHV VXFK DV %UD]LO &KLOH
&RORPELDDQG9HQH]XHODDRQHVWDQGDUGGHYLDWLRQFRPPRGLW\VKRFNHTXDOWRDERXW






DVVHVVHG IURP WKHVH ILJXUHV)LUVW WKH UHVSRQVHVRIRXWSXWJURZWK WRFRPPRGLW\SULFH
VKRFNVDUHQRWVKRFNGHSHQGHQW7KHUHDFWLRQRIRXWSXWJURZWKLVV\PPHWULFVLQFH
VWDQGDUGGHYLDWLRQ VKRFNV KDYH H[DFWO\ WKH RSSRVLWH HIIHFW RI VKRFNV RI VWDQGDUG
GHYLDWLRQVKRFNV,QDGGLWLRQVWDQGDUGGHYLDWLRQVKRFNVKDYHH[DFWO\WKUHHWLPHVWKH






VKRFNV RQ RXWSXW JURZWK )RU WKLV SXUSRVH OHW XV GHILQH WKH IROORZLQJ 0DUNRY
VZLWFKLQJLPSXOVHUHVSRQVHVZKLFKDUHDOORZHGWREHUHJLPHGHSHQGHQWDQGWRDFFRXQW
IRUQRQOLQHDULWLHVLQWKHRXWSXWUHDFWLRQVWRSRVLWLYHYHUVXVQHJDWLYHVKRFNVDQGWRODUJH
YHUVXV VPDOO VKRFNV /HW XV DVVXPH WKDW WKH RXWSXW JURZWK VHULHV DQG WKH FRPPRGLW\
SULFHJURZWKVHULHVDUHGULYHQE\DQXQREVHUYHGSURFHVVVWZKLFKHYROYHVDFFRUGLQJWR
WKH 0DUNRYVZLWFKLQJ VWDWLVWLFDO SURSHUWLHV VWDWHG LQ  /HW <W EH WKH ELYDULDWH
VSHFLILFDWLRQ RI RXWSXW JURZWK DQG FRPPRGLW\ SULFHV JURZWK ( )
 WWW [\< =  /HW WV& EH
WKH YHFWRU RI UHJLPHGHSHQGHQW FRQVWDQWV DQG OHW $ EH WKH PDWUL[ RI DXWRUHJUHVVLYH
SDUDPHWHUV )LQDOO\ OHW 8W EH WKH YHFWRU RI UHGXFHG IRUP VKRFNV DQG OHW % EH WKH
&KROHVN\ GHFRPSRVLWLRQ RI LWV FRYDULDQFHPDWUL[$VVXPLQJ D ODJ OHQJWK RI RQH WKH
DXWRUHJUHVVLYHUHSUHVHQWDWLRQFDQEHVWDWHGDV
 WWVW 8$<&< W ++= − 
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ZKHUH a ΩLLG18W  ,Q FRQWUDVW WR OLQHDU 9$5 VSHFLILFDWLRQV WKH YHFWRU & RI
FRQVWDQWVLVQRZFRQGLWLRQDOWRWKHVWDWH

)ROORZLQJ WKH VHPLQDO DSSURDFK RI .RRS 3HVDUDQ DQG 3RWWHU  WKH
0DUNRYVZLWFKLQJ UHVSRQVHV RI RXWSXW JURZWK IRU DQ DUELWUDU\ UHGXFHG IRUP VKRFN WR
FRPPRGLW\SULFHVKRFNVRIVL]HδDQGKLVWRU\ZWFDQEHFRPSXWHGDV
 ( ) ( ) ( )  −+−+− −== WKWWWKWW Z\(Z\(ZK06,5) δεδ  
7KLVFRQFHSWXDOL]HDQH[SHULPHQWZKHUHZHLQYHVWLJDWHWKHWLPHSURILOHRIWKHHIIHFWRQ
RXWSXWJURZWKRIDVKRFNRIVL]HδKLWWLQJ WKHFRPPRGLW\SULFHDW WLPH WDVFRPSDUHG
ZLWKDEDVHOLQHZKHUHQRVKRFNVKLWWKHV\VWHP,WLVZRUWKSRLQWLQJRXWWKDWLQFRQWUDVW
WR  H[SUHVVLRQ  LV KLVWRU\ GHSHQGHQW LH LW GHSHQGV RQ WKH ³KLVWRU\´ZW RU
LQLWLDO YDOXHV RI WKH YDULDEOHV LQ WKH PRGHO ZKLFK DOVR GHWHUPLQH WKH SUREDELOLW\ RI
RFFXUUHQFHRIWKHEXVLQHVVF\FOHVWDWHV3RVWPXOWLSO\LQJWKHUHVSRQVHVWRUHGXFHGIRUP
VKRFNVE\%RQHFDQREWDLQ WKHRUWKRJRQDOL]HGUHVSRQVHV WRVWUXFWXUDOVKRFNV ,Q WKLV




7R IXOO\ XQGHUVWDQG WKH QDWXUH RI WKH EXVLQHVV F\FOH QRQOLQHDULWLHV ZKLFK DUH
DFFRXQWHG IRU E\ WKH0DUNRYVZLWFKLQJ UHVSRQVHV SUHVHQWHG LQ  DQG  D SRLQW
ZRUWKFDUHIXOO\GHVFULELQJLVWKHZD\WRFRPSXWHWKHH[SHFWDWLRQV&DOOLQJ WW ξ WKH×
YHFWRU ZKRVH MWK HOHPHQW LV ( )WW MVS χ=  LWV RSWLPDO KSHULRGDKHDG IRUHFDVW




EHFRPSXWHGDV ( ) KWLWKWL WKWV<( ++ Γ= + 




)RUDOOFRXQWULHVZH IDLOHG WR UHMHFW WKHQXOO WKDW WKHDXWRUHJUHVVLYHSDUDPHWHUVGRQRW VZLWFK8VLQJ
HLWKHU FKDQJLQJ FRYDULDQFHPDWULFHV RU WZR LQGHSHQGHQW0DUNRY SURFHVVHV OHDG WR VLJQLILFDQWO\ ZRUVH
EXVLQHVVF\FOHLGHQWLILFDWLRQ
7KH\FDQEHFRPSXWHGVHTXHQWLDOO\IURPLWKHOHPHQWRIWKHYHFWRU −++ += KWMKW $<&< 
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,Q WKH EDVHOLQH FDVH ZKHUH QR VKRFNV KLW WKH V\VWHP WW ξ  FRLQFLGHV ZLWK WKH
ILOWHUHGSUREDELOLWLHVDW WLPH W ,Q WKHFDVHZKHUHDVKRFNKLWV WKHV\VWHPDW WLPH W WKH
YHFWRURISUREDELOLWLHVDIWHUWKHVKRFN   WKW+ξ FDQEHLQIHUUHGIURPWKHPRGHODVZHOO/HW

W< EH WKH YDOXH RI WKH YDULDEOHV DIWHU WKH VKRFN OHW ( )W<η  EH WKH YHFWRU ZKRVH LWK
HOHPHQW LV WKH FRQGLWLRQDOGHQVLW\ IXQFWLRQRIYDULDEOH L OHW a EH WKH ×YHFWRURI
RQHV DQG OHW ⊗ UHSUHVHQW WKH HOHPHQWE\HOHPHQWPXOWLSOLFDWLRQ7KH LQIHUHQFH RI WKH
VWDWHVDWWLPHW  WWξ FDQEHFRPSXWHGDV


















7KHUHDVRQVZK\ WKH0DUNRYVZLWFKLQJ WUDQVPLVVLRQVRIVKRFNVGHSHQGRQ WKH
VLJQDQGWKHVL]HRIWKHVKRFNVDQGRQWKHKLVWRU\RIWKHYDULDEOHVFDQEHDVVHVVHGIURP
WKLVH[SUHVVLRQ/DUJHDQGSRVLWLYHVKRFNVZLOOLQFUHDVHWKHSUREDELOLW\RIH[SDQVLRQDQG
ZLOO UHGXFH WKHSUREDELOLW\RI UHFHVVLRQDQG WKHYDOXHRI WKHYDULDEOHVZKHQ =WV DUH
RYHUZHLJKHG ZKHQ FRPSXWLQJ H[SHFWDWLRQV ,Q DGGLWLRQ WKLV LPSOLHV WKDW WKH VWDWH





UHVSRQVH DQDO\VLV )LUVW (KUPDQQ (OOLVRQ DQG 9DOOD  VWXG\ WKH FRQGLWLRQDO




ZKHQZHDVVXPHWKDW WKW +ξ LVDYHFWRUZLWKRQHLQWKHSRVLWLRQMDQG]HURHVHOVHZKHUH
IRU DOO K 6HFRQG .DUDPH  SURSRVH 0DUNRYVZLWFKLQJ LPSXOVH UHVSRQVHV WKDW
FDSWXUH WKHSRWHQWLDOGLIIHUHQW LPSDFWRID VKRFNGHSHQGLQJRQ WKH UHJLPH LQZKLFK LW

2WKHUDSSURDFKHVDUH$UWLV.URO]LJDQG7RURZKRH[DPLQHUHVSRQVHVWRFKDQJHVUHJLPHDQG
0DUNNX/XWNHSRKODQG0DFLHMRZVND ZKRFRQVLGHU VZLWFKLQJFRYDULDQFHVEXW WKH\DVVXPH WKDW
WKHUHVSRQVHVDUHLQYDULDQWDFURVVVWDWHV




RQH HJV  M%\FRQWUDVWRXU LPSXOVH UHVSRQVHVDUH FDOFXODWHG DWDQ\KLVWRU\ZW
EHLQJ WKH FDVH ZKHUH WKH VKRFNV RFFXU LQ D SDUWLFXODU UHJLPH D VSHFLDO FDVH RI RXU








ILOWHUHG SUREDELOLW\ RI UHFHVVLRQ VHFRQG URZ RI JUDSKV DQG WR LWV ORZHVW ILOWHUHG
SUREDELOLW\ RI UHFHVVLRQ WKLUG URZRI JUDSKV )LQDOO\ WKH ODVW URZRI JUDSKV LQ HDFK
ILJXUHH[DPLQHV WKHEXVLQHVVF\FOHFRQVHTXHQFHVRIFRPPRGLW\SULFHVKRFNV)RU WKLV
SXUSRVH WKH ODVW URZ JUDSKV RI HDFK ILJXUH VKRZ WKH HYROXWLRQ RI WKH QDWLRQDO
SUREDELOLWLHVRIUHFHVVLRQERWKDIWHUWKHVKRFNSORWRIWKHVHFRQGHOHPHQWVRI   WKW+ξ IRU
K  «  DQG XQGHU WKH DVVXPSWLRQ RI QR VKRFN SORW RI WKH VHFRQG HOHPHQWV








*HQHUDO IHDWXUHV RQ WKH0DUNRYVZLWFKLQJ UHVSRQVHV $V LQ WKH FDVH RI OLQHDU
UHVSRQVHV FRPPRGLW\ SULFH VKRFNV DUH SURF\FOLFDO VLQFH WKH\ DUH IROORZHG E\ RXWSXW
UHDFWLRQVRIWKHVDPHVLJQ1RWLFHDEO\QRQOLQHDUUHVSRQVHVEHFRPHVLPLODUWRWKHOLQHDU
UHVSRQVHV LQ WKH FDVHV RI ORZ VKRFNV SRVLWLYH VKRFNV LQ H[SDQVLRQV DQG QHJDWLYH
VKRFNV LQ UHFHVVLRQV +RZHYHU WKH0DUNRYVZLWFKLQJ UHVSRQVHV RI RXWSXW JURZWK WR
FRPPRGLW\ SULFH VKRFNV DUH VWURQJO\ VXSSRUWLYH RI WKH K\SRWKHVLV WKDW UHVSRQVHV DUH
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VL]H GHSHQGHQW VLJQ GHSHQGHQW DQG KLVWRU\ GHSHQGHQW $V DQ LOOXVWUDWLYH H[DPSOH
UHJDUGLQJWKHVHQRQOLQHDUIHDWXUHVOHWXVFRQFHQWUDWHLQWKHFDVHRI%UD]LO)LJXUH

$FFRUGLQJ WR WKLV ILJXUH RXWSXW UHDFWLRQV DUH VL]H GHSHQGHQW VLQFH WKH\ DUH
XVXDOO\ VFDOHG E\ KLJKHU WKDQ SURSRUWLRQDO IDFWRUV IRU ODUJHU VKRFNV 7KH UHDFWLRQ RI
RXWSXWJURZWKWRSRVLWLYHFRPPRGLW\SULFHVKRFNVKLWWLQJWKH%UD]LOLDQHFRQRP\DWLWV
KLJKHVW ILOWHUHGSUREDELOLWLHVRI UHFHVVLRQ VHFRQG URZDW OHIWKDQGVLGH FRQVWLWXWHVDQ






7KHVH JUDSKV DOVR SURYLGH HYLGHQFH RI DV\PPHWU\ LQ WKH HIIHFWV RI SRVLWLYH
YHUVXVQHJDWLYHFRPPRGLW\SULFHVKRFNVRQRXWSXWJURZWK$WWHQGLQJWRWKHOHIWKDQG
VLGHJUDSKV LW LV QRWLFHDEOH WKDW RXWSXW JURZWK UHDFWLRQV WR SRVLWLYH SULFH VKRFNV
VHFRQG JUDSK GR QRWPLUURU WKRVH UHDFWLRQV WR QHJDWLYH SULFH VKRFNV%\ FRQWUDVW LW
VHHPV WKDW RXWSXW UHVSRQGV PRUH VWURQJO\ WR SRVLWLYH ODUJH VKRFNV WKDQ WR QHJDWLYH
VKRFNVHVSHFLDOO\LQORZJURZWKVWDWHV

)LQDOO\ )LJXUH  FRQVWLWXWHV DQ HQFRXUDJLQJ SLHFH RI HYLGHQFH RQ ZKHWKHU
FRPPRGLW\SULFHVKRFNVKDYHGLIIHUHQWHIIHFWVRQRXWSXWJURZWKGHSHQGLQJRQZKHWKHU
WKH HFRQRPLHV DUH LQ H[SDQVLRQ RU UHFHVVLRQ 2YHUDOO WKH H[SDQVLRQDU\ LPSDFWV RQ
RXWSXWDULVLQJIURPSRVLWLYHFRPPRGLW\SULFHVKRFNVDUHODUJHUZKHQWKHVKRFNVRFFXU
LQ WKH FRXUVH RI UHFHVVLRQV ,Q DGGLWLRQ WKH ODUJHVW RXWSXW UHGXFWLRQV JHQHUDWHG E\
QHJDWLYHSULFHVKRFNVRFFXUZKHQWKH\DUULYHZLWKLQH[SDQVLRQV

7KH WZRERWWRPJUDSKVZLOOKHOSXV WR IXOO\XQGHUVWDQG WKHPHFKDQLVPEHKLQG
WKH DV\PPHWULHV WKDW DUH DFFRXQWHG IRU E\ WKH WLPHYDU\LQJ 0DUNRYVZLWFKLQJ
SURFHVVHV$WWKHPRPHQWRIWKHVKRFNWKHOHIWKDQGVLGHJUDSKVKRZVWKDW%UD]LOZDV
LQUHFHVVLRQZLWKILOWHUHGSUREDELOLW\RIDOPRVW,IQRVKRFNKLWHFRQRP\WKHLQIHUUHG
SUREDELOLW\ RI UHFHVVLRQ GLVSOD\HG RQ WKH WRS RI WKH JUDSK ZRXOG IROORZ WKH W\SLFDO
VWDWLRQDU\ SDWK WRZDUGV LWV HUJRGLF YDOXH +RZHYHU DIWHU D ODUJH H[SDQVLRQDU\
FRPPRGLW\ SULFH VKRFN RI VL[VWDQGDUGGHYLDWLRQ VL]H WKH SUREDELOLW\ RI UHFHVVLRQ
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GHFUHDVHV WR DERXW  7KLV VKLIW LQ UHJLPH LV DVVRFLDWHG ZLWK D ODUJHU WKDQ
SURSRUWLRQDOH[SDQVLRQDU\UHDFWLRQRQRXWSXWJURZWKVHHWKHUHVSRQVHVGLVSOD\HGLQWKH
VHFRQG OHIWKDQG JUDSK 1RWLFHDEO\ LI WKH VDPH VKRFN DIIHFWHG WKH HFRQRP\ DW LWV
ORZHVWSUREDELOLW\RI UHFHVVLRQWKLUG OHIWKDQGJUDSK WKH UHVSRQVHVRIRXWSXWJURZWK
ZRXOGEHSURSRUWLRQDOWRWKHVL]HRIWKHVKRFNDVLQWKHFDVHRIOLQHDUUHVSRQVHV,QIDFW
D JHQHUDO IHDWXUH RI /$& RXWSXW JURZWK UHVSRQVHV LV WKDW WKH PDMRU HYLGHQFH RI
DV\PPHWULHVRFFXUVZKHQFRPPRGLW\SULFHVKRFNVOHDGWRUHJLPHVKLIWV

&RXQWU\VSHFLILF IHDWXUHV RQ WKH 0DUNRYVZLWFKLQJ UHVSRQVHV 'HVSLWH WKH
FRPPRQIHDWXUHVRQWKHUHVSRQVHVRIRXWSXWWRSULFHVKRFNVRXWOLQHGDERYH)LJXUHVWR
 DOVR VXJJHVW VRPH FRXQWU\ VSHFLILF IHDWXUHV RQ RXWSXW JURZWK UHVSRQVHV WR




6HFRQG WKH DV\PPHWULF LQWHUDFWLRQ DFURVV UHJLPHVEHWZHHQRXWSXWJURZWK DQG
FRPPRGLW\ SULFH VKRFNV LQ $UJHQWLQD )LJXUH  LV YHU\ SDUWLFXODU 7KLV FRXQWU\ LV
VLQJXODULQWKHVHQVHWKDWWKHUHDFWLRQRILWVRXWSXWJURZWKWRFRPPRGLW\SULFHLQFUHDVHVLQ





7KLUG &RORPELD LV WKH FRXQWU\ WKDW H[KLELWV WKH ORZHVW DV\PPHWULHV LQ WKH
UHVSRQVHV RI RXWSXW JURZWK WR FRPPRGLW\ SULFH VKRFNV )LJXUH  VKRZV WKDW WKH
0DUNRYVZLWFKLQJ UHVSRQVHV DUH QRW YHU\ GLIIHUHQW IURP WKH LPSXOVH UHVSRQVHV
FRPSXWHG IURP OLQHDU PRGHOV ,Q VSLWH RI WKLV FRPPHQW WKH QRQOLQHDULWLHV LQ WKH
UHVSRQVHVRI&RORPELDQRXWSXWJURZWKWRFRPPRGLW\SLHFHVVKRFNVDUHREVHUYHGLQWKH
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)RXUWK WKH EXVLQHVV F\FOHV LGHQWLILHG E\ WKH0DUNRYVZLWFKLQJPRGHO LQ 3HUX
)LJXUHDQG9HQH]XHOD)LJXUHDUHGRPLQDWHGE\WKHLUUHVSHFWLYHRXWSXWJURZWK
G\QDPLFV$V DFFRXQWHG IRU E\ WKH ERWWRP JUDSKV IRU WKHVH FRXQWULHV HYHQ IRU ODUJH
FRPPRGLW\SULFHVKRFNVWKHHYROXWLRQRIWKHSUREDELOLWLHVRIUHFHVVLRQZLWKDQGZLWKRXW









UHFHVVLRQV DUH PXFK ODUJHU WKDQ WKH FRQWUDFWLRQDU\ UHDFWLRQV RI RXWSXW JURZWK WR
QHJDWLYHFRPPRGLW\SULFHVKRFNVLQH[SDQVLRQZKHQWKH\DUHFRPSDUHGZLWKWKHOLQHDU
UHVXOWV+HQFHWKHEDGQHZVWKDWFRPHVLIFRPPRGLW\SULFHVGHFUHDVHLQWKHFXUVHRIDQ





$OWKRXJK DVVHVVLQJ WKH HIIHFW RI H[WHUQDO IDFWRUV RQ /$& RXWSXW JURZWK KDV
EHHQWKHVRXUFHRIDQLQWHQVHGHEDWHWKHVSHFLILFUROHRIFRPPRGLW\SULFHVDIIHFWLQJWKH
EXVLQHVV F\FOH RI WKHVH FRXQWULHV KDV QRW IUHTXHQWO\ EHHQ LQYHVWLJDWHG DQG LQ WKHVH
FDVHV WKH EDVHOLQH IUDPHZRUNV KDYH EHHQ OLQHDU PRGHOV ,Q DGGLWLRQ VRPH UHFHQW
SURSRVDOV GHWHFW DV\PPHWULHV EHWZHHQ UHFHVVLRQV DQG H[SDQVLRQV LQ RXWSXW DQG
FRPPRGLW\ SULFHV 1RWLFHDEO\ WKH\ KDYH FRQFHQWUDWHG RQ XQLYDULDWH DQDO\VHV RI
QRQOLQHDUWLPHVHULHVVXFKDVRXWSXW-HU]PDQRZVNL0LVDVDQG5DPtUH]
LQGXVWULDO SURGXFWLRQ $UDQJR DQG 0HOR  DQG FRPPRGLW\ SULFHV &DVKLQ
0F'HUPRWW DQG 6FRWW  +RZHYHU ZH WKLQN WKDW H[DPLQLQJ WKH HIIHFWV RI
FRPPRGLW\ SULFH VKRFNV WR RXWSXW JURZWKZKLFK LV FUXFLDO LQ WKH GHVLJQ RI FRXQWHU
F\FOLFDOVWDELOL]DWLRQSROLFLHVLQWKLVUHJLRQLVHVVHQWLDOO\QRQOLQHDUDQGPXOWLYDULDWH

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,Q WKLVSDSHUZHDGG WR WKHSUHYLRXV FRQWULEXWLRQV IXUWKHU HYLGHQFH UHJDUGLQJ




SULFHV 7KLV FRXOG EH FRQVLGHUHG DV HPSLULFDO HYLGHQFH LQ IDYRU RI WKH DUJXPHQWV
UHJDUGLQJ WKH WUDQVPLVVLRQ PHFKDQLVP RI VKRFNV ZKLFK FRQVLGHU WKDW LQFUHDVHV LQ
FRPPRGLW\ SULFHV DUH VKRUWWHUP GHPDQG VKRFNV LQVWHDG RI EHLQJ WKH PDLQ GULYLQJ
IRUFHRIWKHORQJWHUPOHYHORI*'3

,Q DGGLWLRQ ZH VHHN WR GHYHORS D PXOWLYDULDWH 0DUNRYVZLWFKLQJ PRGHO WKDW
DFFRXQWVIRUWLPHGHSHQGHQWWUDQVPLVVLRQRIFRPPRGLW\SULFHVKRFNVWRRXWSXWJURZWK
8VLQJWKLVPRGHOZHSURYLGHDQHQFRXUDJLQJSLHFHRIHYLGHQFHRQWKHQRQOLQHDUQDWXUH
RI WKH FRPPRQ HYROXWLRQ RI RXWSXW DQG FRPPRGLW\ SULFHV:H DVVHVV WKDW DOWKRXJK
FRPPRGLW\SULFHVKRFNVDUHSURF\FOLFDO WKHLUHIIHFWVRQRXWSXWJURZWKGHSHQGRQWKH
VWDWHRI WKHHFRQRP\WKHVL]HRI WKHVKRFNDQGWKHVLJQRI WKHVKRFN1RWLFHDEO\ WKH
PDMRU HYLGHQFH RI DV\PPHWULHV RFFXUV ZKHQ FRPPRGLW\ SULFH VKRFNV LPSO\ UHJLPH
VKLIWV ,Q WKLV VHQVH ODUJH SRVLWLYH FRPPRGLW\ SULFH VKRFNV KLWWLQJ WKH HFRQRPLHV LQ
UHFHVVLRQV OHDG WR ODUJHU WKDQ SURSRUWLRQDO H[SDQVLRQDU\ HIIHFWV RQ RXWSXW JURZWK
+RZHYHU LW LV DOVR WUXH WKDW QHJDWLYH SULFH VKRFNV KDYH GUDPDWLF FRQVHTXHQFHV RQ
H[SHFWHGRXWSXWJURZWKZKHQWKH\DUULYHLQWKHFRXUVHRIH[SDQVLRQV

7KHPRGHOXVHG LQ WKLVSDSHUSURYLGHVDVROLG IRXQGDWLRQIRUVWDUWLQJD OLQHRI
UHVHDUFKWU\LQJWRH[SODLQWKHVSHFLILFLWLHVLQWKHDV\PPHWULFEHKDYLRXURIHDFKFRXQWU\
,Q DGGLWLRQ LW PD\ VHUYH DV D EDVLV WR H[DPLQH WR ZKDW H[WHQW DGHTXDWH ILVFDO RU
PRQHWDU\ UHDFWLRQV WR FRPPRGLW\ SULFH FKDQJHV ZRXOG KHOS WR DFFRPPRGDWH DQG WR
VPRRWK WKHHIIHFWVRIFRPPRGLW\SULFH VKRFNV:HFRQVLGHU WKDW WKHVHH[WHQVLRQVDUH
LPSRUWDQWHQRXJKWROHDYHWKHPIRUIXUWKHUUHVHDUFK
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&DVKLQ 3 0F'HUPRWW - DQG 6FRWW $  %RRPV DQG VOXPSV LQ ZRUOG
FRPPRGLW\SULFHV-RXUQDORI'HYHORSPHQW(FRQRPLFV
&DUUDVFR 0 +X / DQG 3OREHUJHU :  2SWLPDO WHVW IRU 0DUNRY
VZLWFKLQJSDUDPHWHUV:RUNLQJSDSHU8QLYHUVLW\RI0RQWUHDO
&HUUD 9 DQG 6D[HQD 6  *URZWK G\QDPLFV 7KH P\WK RI HFRQRPLF
UHFRYHU\$PHULFDQ(FRQRPLF5HYLHZ
&XQKD % 3UDGD & DQG 6LQQRWW (  &RQVWUXFWLQJ D FRQWHPSRUDQHRXV
FRPPRGLW\ H[SRUW SULFH LQGH[ IRU /DWLQ $PHULFDQ DQG &DULEEHDQ FRXQWULHV 0LPHR
:RUOG%DQN
(QJOH 5 DQG *UDQJHU &  &RLQWHJUDWLRQ DQG HUURU FRUUHFWLRQ
UHSUHVHQWDWLRQHVWLPDWLRQDQGWHVWLQJ(FRQRPHWULFD
(KUPDQQ 0 (OOLVRQ 0 DQG 9DOOD 1  5HJLPHGHSHQGHQW LPSXOVH




+DQVHQ %  7KH OLNHOLKRRG UDWLR WHVW XQGHU QRQVWDQGDUG FRQGLWLRQV
-RXUQDORI$SSOLHG(FRQRPHWULFV66
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+DPLOWRQ - $QHZ DSSURDFK WR WKH HFRQRPLF DQDO\VLV RI QRQVWDWLRQDU\
WLPHVHULHVDQGWKHEXVLQHVVF\FOHV(FRQRPHWULFD
+DPLOWRQ -  $ SDUDPHWULF DSSURDFK WR IOH[LEOH QRQOLQHDU LQIHUHQFH
(FRQRPHWULFD
+DPLOWRQ-:KDWLVDQRLOVKRFN"-RXUQDORI(FRQRPHWULFV
,]TXLHUGR $ 5RPHUR 5 DQG 7DOYL (  %RRPV DQG EXVWV LQ /DWLQ
$PHULFD WKH UROH RI H[WHUQDO IDFWRUV ,QWHU$PHULFDQ 'HYHORSPHQW %DQN :RUNLQJ
3DSHU
-HU]PDQRZVNL0  (PSLULFV RI KLOOV SODWHDXV PRXQWDLQV DQG SODLQV $








0DUNNX / /XWNHSRKO + DQG 0DFLHMRZVND  6WUXFWXUDO YHFWRU







6WRFN - DQG :DWVRQ 0  7HVWLQJ IRU FRPPRQ WUHQGV -RXUQDO RI WKH
$PHULFDQ6WDWLVWLFDO$VVRFLDWLRQ
6WRFN-DQG:DWVRQ0$SUREDELOLW\PRGHORIWKHFRLQFLGHQWHFRQRPLF
LQGLFDWRUV ,Q.DMDO/DKLUL DQG*HRIIUH\0RRUH HGLWRUV/HDGLQJHFRQRPLF LQGLFDWRUV
QHZDSSURDFKHVDQGIRUHFDVWLQJUHFRUGV&DPEULGJH8QLYHUVLW\3UHVV&DPEULGJH
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Table 1. Indicators used to construct the indexes 
Country GDP Employ. Unemploy. IP Sales 
Argentina 93.II-09.I 03.I-09.I - 86.01-09.05 97.01-09.05 
Brazil 90.II-09.I - 90.01-09.04 92.01-09.05 01.01-09.04 
Chile 90.II-09.I - 86.01-09.04 82.03-09.05 06.01-09.05 
Colombia 91.II-09.I  - 01.01-09.04 81.01-09.04 90.01-09.04 
Mexico 90.II-09.I - 87.01-09.03 71.01-09.03 02.01-09.04 
Peru 80.II-09.I - 01.05-08.12 87.01-09.04 - 
Venezuela 97.II-09.I 94.III-09.I - 98.01-09.04 03.01-09.01 
Notes. The source of the data are World Bank and Datastream. 
Table 2. Loading factors 












































































Notes: Loading factors capture the correlation between the unobserved common factor 
and the variables Standard errors are in parentheses. Last row refers to the percentage of 
variance of GDP growth explained by the common factor. 
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Table 3. Cointegration tests 
Prices 
Countries 
Economist Moodys Food Nonfood Metal Specific 
Engle and Granger (1987) 
Argentina -1.60 -1.52 -1.69 -1.53 -1.56 -1.49 
Brazil -3.08 -3.59 -2.87 -2.97 -3.22 -2.93 
Chile -1.48 -1.44 -1.46 -1.74 -1.73 -1.67 
Colombia -1.39 -1.43 -1.58 -1.50 -1.39 -0.84 
Mexico -2.44 -2.57 -2.23 -2.85 -2.37 -2.06 
Peru -2.21 -2.20 -2.22 -2.33 -2.20 -2.21 
Venezuela -1.57 -1.56 -1.74 -1.56 -1.57 -1.43 
Stock and Watson (1988) 
Argentina -3.41 -0.32 -4.35 -8.30 -4.98 -1.73 
Brazil -1.95 -0.18 -2.76 -5.93 -2.60 -0.01 
Chile -2.54 0.08 -4.83 -6.70 -4.29 -1.61 
Colombia -2.65 -0.02 -6.07 -6.35 -4.46 -4.48 
Mexico -6.72 -1.85 -8.62 -7.89 -6.19 -6.47 
Peru -2.52 -0.06 -5.41 -5.38 -4.29 -1.94 
Venezuela -1.50 -0.44 -2.98 -3.96 -2.16 -1.92 
Bierens (1997) 
Argentina 0.0008 0.0008 0.0001 0.0005 0.0035 0.030 
Brazil 0.001 0.0001 0.0001 0.0001 0.0001 0.000 
Chile 0.0016 0.0023 0.0011 0.0006 0.0024 0.003 
Colombia 0.0002 0.0004 0.0001 0.0003 0.0007 0.001 
Mexico 0.001 0.0011 0.0005 0.0011 0.0001 0.001 
Peru 0.0001 0.0001 0.0001 0.0001 0.0001 0.001 
Venezuela 0.0001 0.0001 0.0003 0.0002 0.0001 0.000 
Gabriel, Psaradakis and Sola (2002) 
Argentina -2.98 -2.57 -2.31 -2.91 -3.02 -1.54 
Brazil -2.13 -5.03 -2.84 -2.96 -3.17 -3.21 
Chile -1.96 -2.42 -3.70 -2.70 -2.65 -2.87 
Colombia -2.26 -2.63 -2.88 -2.72 -2.74 -2.02 
Mexico -2.29 -2.56 -3.71 -3.69 -3.52 -0.82 
Peru -2.52 -2.51 -4.53 -2.70 -2.46 -2.56 
Venezuela -1.38 -2.73 -1.33 -2.44 -3.27 -3.49 
Notes: Critical values (5%) for Engle-Granger and Gabriel-Psaradakis-Sola tests are -3.42. 
For Stock-Watson and Bieren tests, they are -8.0, and 0.0169. The country-specific 
commodity price indexes (last column) have been obtained from Cunha, Prada and 
Sinnott (2010). 
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Economist 6.39 (0.43) -2.27 (0.03) 21.44 (0.01) 0.93 (0.61) 0.95 (0.72) 0.56 
Moodys 5.71 (0.49) -1.86 (0.08) 16.60 (0.01) 0.91 (0.44) 0.92 (0.57) 0.53 
Food 8.11 (0.55) -2.79 (0.03) 27.22 (0.01) 0.91 (0.47) 0.94 (0.57) 0.60 
Nonfood 6.91 (0.67) -2.29 (0.06) 40.73 (0.01) 0.93 (0.68) 0.95 (0.82) 0.41 
Metal 12.01 (1.36) -2.83 (0.04) 59.30 (0.01) 0.87 (0.42) 0.95 (0.86) 0.52 
Notes: The figure reports the parameter estimates from the model wtst tcw ε+= , where 
),0(~ 2wwt iidN σε , and ( ) ijtt pisjsp === −1 . Entries labelled as specific refer to the 
country-specific index of prices obtained from Cunha, Prada and Sinnott (2010).  
                                             Table 4. Markov-switching parameter estimates 
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Table 5. Markov-switching tests 
Hansen (1992) Carrasco et al. (2004) 
Time series 

























































Economist 0.000 0.000 0.590 
Moodys 0.000 0.000 0.000 
Food 0.000 0.000 0.000 
Nonfood 0.000 0.000 0.822 
Metal 0.000 0.000 0.000 
Notes: Entries are p-values of the null of linearity against Markov-switching. Entries 
labelled as specific refer to the country-specific index of prices obtained from Cunha, 
Prada and Sinnott (2010).  
Table 6. Test of nonlinear responses 
Prices 
Countries 
Economist  Moodys Food Nonfood Metal   Specific 
Argentina 0.072 0.005 0.103 0.065 0.279 0.264 
Brazil 0.082 0.015 0.001 0.017 0.001 0.217 
Chile 0.001 0.001 0.028 0.095 0.009 0.036 
Colombia 0.021 0.069 0.349 0.104 0.528 0.000 
Mexico 0.010 0.001 0.185 0.001 0.001 0.057 
Peru 0.018 0.071 0.061 0.160 0.191 0.028 
Venezuela 0.057 0.014 0.001 0.069 0.034 0.001 
Notes: Following Hamilton (2001), entries are p-values of the null that the reaction of 
outputs to prices is linear. The alternative assumes that this relation is nonlinear with a 
flexible functional form. The country-specific commodity price indexes (last column) 
have been obtained from Cunha, Prada and Sinnott (2010). 
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Figure 1. Recent economic developments in LAC
Notes. The figure plots quarterly GDP growth rates. Shaded area refers to the 2008 NBER recession (the 
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94.07 96.02 97.09 99.04 00.11 02.06 04.01 05.08 07.03 08.10
Venezuela
Notes. The charts plot (straight lines) quarterly growth rates of GDP which have been interpolated by using monthly indicators with 
dynamic factor models and their 68% confident bands (dotted lines). Plot marks refer to actual quarterly growth rates.
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Metal
Notes. The composite price indexes have been obtained from Moodys, and The Economists (including its 
disaggregation in Food, Non-food and Metals).
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Figure 5. Evolution of linear responses and output growth in Argentina
Notes. The left-hand-side chart plots the 24-month (X axis) linear responses of Argentinean GDP growth to one standard 
deviation shock in its country-specific commodity price shock . They are calculated from 2006.04 to 2009.03 (Y axis) using a 
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Figure 6. IRF Argentina
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es. Reactions to positive (negative) d-standard-deviation shocks in commodity prices are on the left (right) hand graphs. The first 
graphs are linear responses of output growth. The next graphs show the Markov-switching responses of output (second and 
d row graphs) and recession probabilities (last row of graphs) to price shocks that occur at the highest and lowest probabilities of 
ssion. 
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Figure 7. IRF Brazil 
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Notes. See notes of Figure 6.
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Figure 8.  IRF Chile 
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Notes. See notes of Figure 6.
BANCO DE ESPAÑA 44 DOCUMENTO DE TRABAJO N.º 1304
39
Figure 9. IRF Colombia 
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Figure 10. IRF Mexico
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Notes. See notes of Figure 6.
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Figure 11. IRF Peru
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Notes. See notes of Figure 6.
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Figure 12. IRF Venezuela
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